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(54) Light emitting diode lamp 

(57) An LED lamp including a circuit substrate (22) 
on which an electrode pattern is formed, a reflecting 
frame (31) including a tapered concave portion (32) hav- 
ing an inner peripheral surface broadening toward an 
upper end of the reflecting frame, a light emitting unit 
(27) disposed on a central portion of the concave portion 



(32), an air layer (4) disposed above the light emitting 
unit (27), and a lens body (44) provided through the air 
layer above the reflecting frame (31), the reflecting 
frame being provided with an air hole (45) for commu- 
nicating the air layer with an outside area of the LED 
lamp. 
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Description 

[0001] The present invention relates to an LED lamp 
mounted on a mobile phone having a function for a cam- 
era, a mobile information terminal device orthe like, and 
used as a flush light source. 

Description of Related Art 

[0002] Generally, aflush light source has been mount- 
ed on a camera, and a xenon tube has been used for a 
great number of flush light sources. The xenon tube has 
been unsuitable for an instrument such as a mobile 
phone whose miniaturization and low power consump- 
tion are requested, because the xenon tube has strong 
light, whereas high power consumption. 
[0003] Therefore, a small surface-mountable LED 
lamp in which a plurality of light emitting elements are 
arranged on a chip substrate is used practically as 
shown in CL-460S, 470S series, data sheet, [on line], 
Citizen Electronics Co., Ltd, February 20, 2003 search- 
ing, Internet URL<http:/www. c-e.co.jp/products/ 
indexl .htm1>. 

[0004] By using the LED lamp having such a struc- 
ture, a predetermined amount of light is acquired and 
low power consumption can be realized. 
[0005] However, because the LED lamp has no direc- 
tivity, it is unsuitable for the purpose of acquiring strong 
and high amount of light in a predetermined direction 
such as a photo-flush of the camera. 
[0006] It is, therefore, an object of the present inven- 
tion to provide an LED lamp mountable as a flush light 
source of a camera provided in a small mobile phone by 
having directivity of light in a predetermined direction 
and by intention of an increased brightness of light due 
to the reflection. 

[0007] To attain the above object, an LED lamp ac- 
cording to a first aspect of the present invention com- 
prises a circuit substrate provided with an electrode pat- 
tern, a light emitting unit mounted on the circuit sub- 
strate, and a reflecting frame mounted on the circuitsub- 
strate and including a concave portion disposed to sur- 
round the light emitting unit. 

[0008] A reflecting surface for reflecting light emitted 
from the light emitting unit is formed on an inner periph- 
eral surface of the concave portion. The reflecting sur- 
face includes a taper shape configured to broaden to- 
ward an upper end of the reflecting frame. 
[0009] An LED lamp according to a second aspect of 
the present invention comprises a circuit substrate pro- 
vided with an electrode pattern, a light emitting unit 
mounted on the circuit substrate, a reflecting frame 
mounted on the circuit substrate and including a con- 
cave portion disposed to surround the light emitting unit, 
a lens body disposed above the light emitting unit and 
attached to the reflecting frame to form an air layer be- 
tween the light emitting unit and the lens body, and an 
air hole provided in at least one of the circuit substrate, 



the reflecting frame and the lens body for communicat- 
ing the air layer with an outside area of the lamp. 
[0010] A reflecting surface for reflecting light emitted 
from the light emitting unit is formed on an inner periph- 
5 eral surface of the concave portion. The reflecting sur- 
face includes a taper shape configured to broaden to- 
ward an upper end of the reflecting frame. 
[0011] Fig. 1 is a perspective view showing a first em- 
bodiment of an LED lamp according to the present in- 
fo vention. 

[0012] Fig. 2 is a sectional view of the LED lamp in 
the first embodiment. 

[001 3] Fig. 3 is a top plan view of the LED lamp in the 
first embodiment. 
15 [001 4] Fig. 4 is an assembled perspective view of the 
LED lamp in the first embodiment. 
[001 5] Fig. 5 is a perspective view showing a second 
embodiment of the LED lamp according to the present 
invention. 

20 [0016] Fig. 6 is a sectional view of the LED lamp in 
the second embodiment. 

[0017] Fig. 7 is a sectional view showing a third em- 
bodiment of the LED lamp according to the present in- 
vention. 

25 [0018] Fig. 8 is a sectional view showing a fourth em- 
bodiment of the LED lamp according to the present in- 
vention. 

[0019] Fig. 9 is a sectional view showing a fifth em- 
bodiment of the LED lamp according to the present in- 
30 vention. 

[0020] Fig. 1 0 is a sectional view showing a sixth em- 
bodiment of the LED lamp according to the present in- 
vention. 

[0021] Fig. 11 A is a sectional view showing a first ex- 
35 ample of provision of an air hole provided in the LED 
lampforcommunicating with an outside area of the LED 
lamp. 

[0022] Fig. 1 1 B is a sectional view showing a second 

example of the provision of the air hole 
40 [0023] Fig. 1 1 C is a sectional view showing a third ex- 
ample of the provision of the air hole 

[0024] Fig. 11 D is a sectional view showing a fourth 

example of the provision of the air hole 

[0025] Fig. 12 is a sectional view showing an LED 
45 lamp in which a circuit substrate and a reflecting frame 

are integrally formed by an MID (Molded Interconnect 

Device). 

[0026] Hereinafter, several embodiments of an LED 
(light emitting diode) lamp according to the present in- 
50 vention will be explained in detail with reference to the 
accompanying drawings. 

[0027] Figs. 1 to 4 illustrate a first embodiment of the 
LED lamp 21 according to the present invention. 
[0028] The LED lamp 21 comprises a circuit substrate 
55 22, a light emitting unit 27 mounted on the circuit sub- 
strate 22 and a reflecting frame 31 mounted on the cir- 
cuit substrate 22 to surround the light emitting unit 27. 
[0029] The circuit substrate 22 is formed with three 
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pairs of anode and cathode electrodes, for example. 
More specifically, the circuit substrate 22 has a generally 
rectangular shape made of glass epoxy or BT resin or 
the like, and the anode and cathode electrodes A1 , A2, 
A3, and K1 , K2, K3 are formed on both side surfaces of 
the circuit substrate by through holes, as shown in Fig. 
3. In addition, three light emitting diode elements which 
will be explained hereinafter, or LED elements 28a, 28b 
and 28c are mounted between leading ends of each of 
a pair of anode and cathode electrodes A1 and K1 , a 
pair of anode and cathode electrodes A2 and K2, and a 
pair of anode and cathode electrodes A3 and K3. re- 
spectively, in a lead pattern which extends from the both 
side surfaces to a central portion of the circuit substrate. 
The light emitting diode elements and the three pairs of 
electrodes are connected through bonding wires 30, re- 
spectively. 

[0030] The light emitting unit 27 comprises the three 
LED elements 28a, 28b and 28c as described above 
and a transparent or translucent resin material 29 to seal 
the LED elements. The LED elements 28a, 28b and 28c 
are composed of semi-conductors of gallium nitride sys- 
tem compound, and connected between the anode and 
cathode electrodes A1 , A2, A3 and K1 , K2, K3, respec- 
tively, and spaced out evenly into a triangle shape on a 
central portion of the circuit substrate 22, as shown in 
Fig. 3. 

[0031] The reflecting frame31 is composed of a mem- 
ber having approximately the same planar shape as the 
circuit substrate 22 and is fixed on the circuit substrate 
22 by any means. The reflecting frame 31 has also a 
thickness larger than that of the circuit substrate 22 and 
surrounds at a central portion thereof the light emitting 
unit 27 and has a circular inner peripheral surface and 
is provided with an inverted frustum shaped concave 
portion 32 having a taper enlarging outwardly as going 
upwardly. The inner peripheral surface of the concave 
portion 32 is formed with a reflecting surface 33 for col- 
lecting light emitted from the light emitting unit 27 in a 
desired direction equally. The reflecting surface 33 is 
composed of nickel plating or the other plating of silver 
system, for example. Consequently, it is possible to re- 
flect effectively upwardly light emitted from the light 
emitting unit 27 by the reflecting surface 33. A shape of 
and an inclined angle of the taper of the reflecting sur- 
face 33 are set suitably pursuant to a specification of the 
LED lamp 21 , while it is preferable that the shape has a 
circle centering on the light emitting unit 27 and the in- 
clined angle has a scope of 40 to 80 degrees toward an 
upper direction, in order to radiate uniformly light in a 
constant distance as a flush light source of a camera. 
[0032] The LED lamp 21 in the embodiment is formed 
by mounting the LED elements 28a to 28c on the circuit 
substrate 22 on which the anode and cathode elec- 
trodes A1 , A2, A3 and K1 . K2, K3 are provided and after 
sealing by a resin material 29 to cover the LED ele- 
ments, by installing the reflecting frame 31 on the circuit 
substrate 22, as shown in Fig. 4. 



[0033] In the LED lamp 21 in the first embodiment 
having the above structure, a light emitting brightness 
in a front direction of the light emitting unit 27 can be 
very enhanced by light emitted upwardly directly from 
5 the light emitting unit 27 composed of the three LED el- 
ements 28a to 28c and light reflected on the reflecting 
surface 33. 

[0034] Moreover, as shown in Fig. 2, it is possible to 
radiate light in a certain direction by collection of light 

10 emitted from the light emitting unit 27 in the front direc- 
tion of the light emitting unit by means of the reflecting 
surface 33 and to install the reflecting frame 31 on the 
circuit substrate in a narrow mounted space because 
the reflecting frame 31 is formed into approximately the 

15 same planar size as that of the circuit substrate 22 and 
in a planar shape without any projections. As a result, it 
is also possible to install easily the reflecting frame 31 
in a mobile phone in which a camera function is built and 
to acquire a sufficient amount of light as the flush light 

20 source. Because the LED elements constituting the light 
emitting unit 27 have the three pairs of electrodes in 
which each pair is independent on the other pairs, it is 
possible to carry out any control of light emit of illumina- 
tion only by one LED element 28a, illumination by the 

25 two LED elements 28a and 28b, and illumination by si- 
multaneous emit of light of the three LED elements 28a, 
28b and 28c. Meanwhile, in the embodiment, although 
the light emitting unit 27 is composed of the three LED 
elements 28a, 28b and 28c, the light emitting unit is not 

30 limited to the configuration of the three LED elements 
as in the embodiment, a configuration of one or more 
than four LED elements may be used in accordance with 
the intended use. 

[0035] Figs. 5 and 6 illustrate a second embodiment 
35 of the LED lamp according to the present invention. 
[0036] In Figs. 5 and 6, the same reference numerals 
are attached to the same parts as these in the first em- 
bodiment shown in Figs. 1 to 4. 

[0037] A LED lamp 41 in the embodiment is com- 

40 posed of the circuit substrate 22 provided with an elec- 
trode pattern, the light emitting unit 27 mounted on the 
circuit substrate 22, the reflecting frame 31 having the 
reflecting surface 33 in the concave portion 32, sur- 
rounding the light emitting unit 27, an air layer 40 sur- 

45 rounded by the reflecting frame 31 and positioned above 
the light emitting unit 27, and a lens body 44 provided 
on the reflecting frame 31 so that the air layer 40 is dis- 
posed between the lens body 44 and the light emitting 
unit 27. The lens body 44 includes a convex surface 46 

50 provided at an upper surface thereof. Although a light 
collecting operation by the light emitting unit 27 and the 
reflecting frame 31 is the same as in the LED lamp 21 
in the first embodimentas described above, by providing 
the lens body 44 on the reflecting frame 31 , it is possible 

55 to intend a more increased amount of emitted light than 
the LED lamp 21 in the aforementioned first embodi- 
ment, because light radiated upwardly by the light emit- 
ting unit 27 and the reflecting surface 33 is collected by 
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the convex surface 46 of the lens body 44. An under 
portion of the lens body 44, in other words, the air layer 
40 is disposed between the lens body 44 and the light 
emitting unit 27 and therefore light emitted from the light 
emitting unit 27 is radiated outwardly by passing through 
mediums having two different refractive indexes of the 
air layer 40 and the lens body 44. In the LED lamp, the 
light collecting can be further enhanced by the different 
refractive indexes. The lens body 44 is formed of a trans- 
parent or translucent resin or by processing directly a 
glass material into a predetermined shape. In addition, 
the concave portion 32 is closed by providing the lens 
body 44 on the reflecting frame 31 in the LED lamp 41 
in the embodiment. Consequently, there is a fear that 
the air layer 40 in the concave portion 32 is inflated when 
mounting the LED lamp on the circuit substrate by 
means of a reflow processing. In order to improve this 
problem, an air hole 45 for communicating the air layer 
40 with an outside area of the LED lamp is provided to 
lower a barometric pressure in the air layer 40. There- 
fore, the reflow processing can be carried out safely and 
firmly and the deterioration of quality of the LED lamp 
can be prevented. 

[0038] Fig. 7 illustrates a third embodiment of the LED 
lamp 51 according to the present invention. In Fig. 7, the 
same reference numerals are attached to the same 
parts as these in the first and second embodiments. In 
the third embodiment, a central portion, namely, a con- 
vex surface 56 of a lens body 54 is lowered than an up- 
per surface of the reflecting frame 31 to position in the 
concave portion 32. Because the upper surface of the 
reflecting frame 31 becomes planar by the convex sur- 
face 56 being disposed in the concave portion 32, a 
thinned LED lamp can be acquired. In particular, if the 
apex of the convex surface 56 is setto bethesame level 
as the upper surface of the reflecting frame 31 , a thick- 
ness of the LED lamp 51 can be set to approximately 
be the same as that of the LED lamp 21 in the first em- 
bodiment as described above. According to the LED 
lamp 51 in the third embodiment, because directivity of 
the emitted light and the amount thereof are the same 
as that of the LED lamp 41 shown in Fig. 6, while, the 
lens body 54 is not projected from the upper surface of 
the reflecting frame 31, it is optimum to install it in a 
thinned instrument such as a mobile phone. 
[0039] Fig. 8 illustrates a fourth embodiment of the 
LED lamp according to the present invention. The same 
reference numerals are attached to the same parts as 
these in the first to third embodiments. 
[0040] The LED lamp 61 in the embodiment includes 
a lens body 64 having a convex surface 66, which is 
disposed to face the light emitting unit 27. Because the 
light collecting of the LED lamp 61 is the same as the 
LED lamps 41 and 51 in the second and third embodi- 
ments, while the upper surface of the reflecting frame 
31 becomes planar, it is possible to thin a thickness of 
the LED lamp 61 similarly as in the third embodiment. 
[0041] Fig. 9 illustrates a fifth embodiment of the LED 



lamp according to the present invention. The same ref- 
erence numerals are attached to the same parts as 
these in the first to four embodiments. 
[0042] The LED lamp 71 in the embodiment is config- 

5 ured to have a light scattering effect by forming one por- 
tion of a planar plate-shaped lens body 74 covering 
above of the concave portion 32 formed in the reflecting 
frame 31 into a rough surface 76. The rough surface 76 
is prepared by processing a surface of the lens body 74 

10 facing the light emitting unit 27 into concave-convex por- 
tions. By providing such a rough surface, it is possible 
to scatter adequately upwardly the emitted lightfrom the 
light emitting unit 27 and the reflected light on the re- 
flecting surface 33. 

15 [0043] Fig. 10 illustrates a sixth embodiment of the 
LED lamp according to the present invention. The same 
reference numerals are attached to the same parts as 
these in the first to fifth embodiments. 
[0044] The LED lamp 81 in the embodiment includes 

20 a fresnel lens surface 86 formed on one surface or an 
inner surface of a lens body 84 similar to the lens body 
64 in Fig. 8. The fresnel lens surface 86 has an advan- 
tageous effect that a thickness of the lens body itself can 
be thinned with light collecting effect due to the same 

25 light refraction as a convex lens optically. 

[0045] Each of the lens bodies 44, 54, 64, 74 and 84 
is formed at one surface with the convex surface 46, 56, 
or 66, the rough surface 76 or fresnel lens surface 86 
and at the other surface with a planar surface. Each lens 

30 body is mounted on the reflecting frame 31 in such a 
manner that the convex surface, the rough surface or 
fresnel lens surface is directed to the light emitting unit 
27 and the planar surface is exposed to the outside area 
of the LED lamp. As a result, a high light collecting due 

35 to the convex surface orthe fresnel lens surface and the 
light scattering effect due to the rough surface are ob- 
tained and the LED lamp can be thinned because an 
outer surface of the lens body is planar. 
[0046] Meanwhile, if thefact of thinning the LED lamp 

40 is neglected, it is possible to obtain a more high light 
collecting effect by forming both surfaces of the lens 
body into convex surfaces or fresnel lens surfaces. 
[0047] In the LED lamps shown in Figs. 2 to 6, the 
inner portion of the reflecting frame 31 is in the air layer 

45 40, but the optical effect due to the provision of the air 
layer 40 is to obtain a more large light collecting effect. 
If refracting index of light in the air layer 40 is one (1), it 
is known that refracting index of resin forming the lens 
body is 1 .5 before and after. Therefore, during light emit- 

50 ted from the light emitting unit 27 passes through the air 
layer 40 and the lens body 44, 54, 64, 74 or 84, the re- 
fracting index of the light becomes large, and therefore 
a more large light collecting effect can be obtained. Cor- 
respondingly, if a resin forming the lens body is filled in 

55 a space between the lens body and light emitting unit 
without providing any gap or air layer to form the lens 
body, because the refractive index of light emitted from 
the light emitting unit depends on the refractive index of 
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the resin only, it is not possible to expect a large light- 
condensing effect. 

[0048] Although the LED lamp having the lens body 
in each of the embodiments as shown in Figs. 2 to 6 is 
provided with the air hole 45, the air hole 45 may be 
provided on any position, at which the air layer 40 can 
be communicated with the outside area of the LED lamp. 
For example, in the LED lamp 61 in the fourth embodi- 
ment shown in Fig. 8, the air hole 45 may be provided 
in either an upper portion of the reflecting frame 31 con- 
tacting with the lens body 64 (Fig. 11 A), a lower portion 
of the reflecting frame 31 contacting with the circuit sub- 
strate 22 (Fig. 1 1 B), a portion of the lens body 64 QFig. 
11C) or a portion of the circuit substrate 22 (Fig. 1 1 D), 
pursuant to a size and a shape of the LED lamp or a 
method for mounting thereof. In addition, it is sufficient 
to provide at least one air hole 45 in the one position as 
described above, but a plurality of air holes may be pro- 
vided pursuant to a size of the LED lamp and a method 
for mounting thereof. 

[0049] In each of the embodiments as shown in Figs. 
1 to 6, base portions of the LED lamp are composed of 
the circuit substrate 22 on which the circuit pattern for 
mounting the light emitting unit 27 thereon is provided, 
and the reflecting frame 31 disposed on the circuit sub- 
strate 22, but a circuit substrate portion 92 and a reflect- 
ing frame portion 93 may be integrated with respect to 
each other to form a three-dimensional type base por- 
tion 95 as an LED lamp 91 shown in Fig. 1 2. The three- 
dimensional type base portion 95 can be formed easily 
and accurately into any shape by use of an MID (Molded 
Interconnect Device) and a good reflecting effect with- 
out diffused reflection can be obtained because the cir- 
cuit substrate portion 92 and the reflecting frame portion 
93 form a seamless continued surface. 
[0050] Although the different lens bodies 44, 54, 64, 
74 and 84 are mounted on the LED lamps 41 , 51 , 61 , 
71 and 81 as shown in the embodiments in Figs. 2 to 5, 
a curvature radius and a refractive index of each lens 
body are not necessarily limited in a range in which light 
collection is obtained. 

[0051] Meanwhile, there are the following two struc- 
tures if the LED lamp in each of the aforementioned em- 
bodiments is lighted and used as a flush light source in 
a camera. 

[0052] A first structure is to use the LED elements 
28a, 28b and 28c of a blue light emitting type as the light 
emitting unit 27 and to mix a YAG fluorescent material 
into the sealing resin material 29, as shown in Figs. 3 
and 4. A second structure is to configure the light emit- 
ting unit 27 by use of LED elements of a light emitting 
type of red, green and blue colors and to form emission 
of light of white color by adjustment of color or brightness 
of each of the LED elements. The second structure 
makes it possible to prepare various light emitting colors 
other than the white color. 

[0053] As described above, according to the present 
invention, it is possible to radiate light emitted from the 



light emitting unit with the directivity of a predetermined 
angle in a front direction of emitting light by the reflecting 
frame provided with the concave portion for collecting 
light. In particular, it is possible to have a broadening of 

5 light in the front direction of the light emitting unit and to 
acquire an advantageous effect of uniform illumination 
without uneven brightness, because the inner peripher- 
al surface of the concave portion is formed into the up- 
wardly extending taper shape. Therefore, the LED lamp 

10 is suitable for a flash light source of a camera requiring 
light of a large amount and a high brightness to a subject 
to be photographed. 

[0054] Because the reflecting frame having the con- 
cave portion for collecting light is provided on the pe- 

15 riphery of the light emitting unit mounted on the circuit 
substrate and the upper portion of the concave portion 
is covered by the lens body, light which is reflected on 
the inner peripheral surface of concave portion and con- 
figured to increase a radiated amount of light can be col- 

20 lected further in a predetermined direction by the lens 
body. Moreover, because the air layer is configured with- 
in the concave portion, which is covered by the lens 
body, a more high light collecting effect can be obtained 
by a difference between the light refractive indexes of 

25 the lens body and the air layer. Furthermore, it is possi- 
ble to eliminate air inflation in the air layer at the time 
the LED lamp is placed under a high temperature such 
as a re-flow mounting processing by providing the air 
hole for communicating the air layer with the outside on 

30 at least one of the circuit substrate, reflecting frame and 
lens body. As a result, it is possible to carry out safely 
and firmly the reflow mounting processing and to avoid 
degradation of performance of the LED lamp. 
[0055] Furthermore, light emitted from the light emit- 

35 ting unit and reflected on the reflecting frame can be pro- 
jected far away, by forming at least one surface of the 
lens body having the light incident and exit planes into 
the convex lens surface. In addition, a fresnel lens sur- 
face may be used instead of the convex lens surface. 

40 By using such a fresnel lens surface, the whole of the 
LED lamp can be thinned with the same optical charac- 
teristic as that of the convex lens surface. 
[0056] The convex lens surface or fresnel lens sur- 
face can be disposed in proximity to the light emitting 

45 unit by configuring one surface of the lens body into a 
convex lens surface or fresnel surface and another sur- 
face thereof into a planar surface and arranging the con- 
vex lens surface or fresnel lens surface to face the light 
emitting unit. Therefore direct light emitted from the light 

50 emitting unit and reflected light reflected on the inner 
surface of the reflecting frame can be collected efficient- 
ly- 

[0057] Because the outer surface of the lens body is 
also planar, the whole of the LED lamp can be thinned, 
55 and therefore the thinned LED lamp can be mounted on 
the circuit substrate in a narrow space thereof. 
[0058] Becausethe light emitting unit can also becon- 
figured by integrating one or more light emitting diode 
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elements, an LED lamp having an amount of light pur- 
suant to a demanded effect of illumination can be man- 
ufactured. 

[0059] The light emitting unit can obtain various light 
emitting colors by the characteristic of the light emitting 
diode elements for constituting the light emitting unit, 
while obtain emission of light of white color easily by mix- 
ing the YAG fluorescent material into the resin body for 
sealing light emitting diode elements. 
[0060] If the light emitting diode elements constituting 
the light emitting unit are composed of three kind of red, 
green andbluecolors,theemission of light ofwhitecolor 
can be obtained by mixing light emitting colors or bright- 
ness of the light emitting diode elements. 
[0061] As described above, by the reflecting surface 
of the reflecting frame being mirror-processed or plat- 
ing-processed, the reflected efficiency is increased and 
a high illumination effect is acquired. 
[0062] If the circuit substrate and the reflecting frame 
are formed by the MID which is capable of integrating 
the circuit substrate and the reflecting frame, the circuit 
substrate and the reflecting surface form the seamless 
continuous surface and therefore, a good reflected ef- 
fect is obtained and mass-production of the LED lamp 
of the same quality can be achieved. 
[0063] According to the LED lamp of the present in- 
vention, a sufficient amount of light can be obtained for 
the flash light source of the camera without increasing 
the number of the LED elements and current consump- 
tion by providing the reflecting frame having the concave 
portion for reflecting disposed to surround the periphery 
of the light emitting unit which is composed of the LED 
elements, on the circuit substrate. 
[0064] Because the reflecting frame having the re- 
flecting surface is also formed into approximately the 
same size as that of the circuit substrate in the top plan, 
the LED lamp can be installed in a small and thinned 
mobile phone, mobile terminal device orthe like in which 
there is no large space for mounting the LED lamp. 
[0065] More increased brightness and suitable direc- 
tivity can be achieved by providing the lens body on re- 
flecting frame and illumination effect suitable to use con- 
ditions or mounted instrument by selecting a shape or 
size of the lens body. 

[0066] Moreover, light passes through the air layer 
and the lens body until it is radiated in the outside by 
providing the lens body on the reflecting frame and form- 
ing a space in the concave portion into the air layer and 
therefore refraction effect of light becomes large to en- 
able the LED lamp to emit light more brightly by passing 
light through adjacent mediums of different refractive in- 
dexes. 

[0067] Although the several embodiments of the 
present invention have been described, the present in- 
vention is not limited to these embodiments, and it will 
readily be appreciated by those skilled in the art that 
many modifications and changes can be made to the 
embodiments as described above, without departing 



from the scope of the present invention. 
Claims 

5 

1. An LED lamp comprising: 

a circuit substrate provided with an electrode 
pattern; 

10 a light emitting unit mounted on saidcircuitsub- 

strate; and 

a reflecting frame mounted on said circuit sub- 
strate and including a concave portion dis- 
posed to surround said light emitting unit, 
15 a reflecting surface for reflecting light emitted 

from the light emitting unit being formed on an 
inner peripheral surface of the concave portion, 

said reflecting surface having a taper shape 
20 configured to broaden toward an upper end of the 
reflecting frame. 

2. The LED lamp according to claim 1, wherein said 
light emitting unit includes a plurality of light emitting 

25 diode elements and a transparent or translucent 
resin material to seal said light emitting diode ele- 
ments. 

3. The LED lamp according to claim 2, wherein the plu- 
30 rality of light emitting diode elements comprise a 

semi-conductor of a gallium nitride system com- 
pound. 

4. The LED lamp according to claim 2 or 3, wherein 
35 the plurality of light emitting diode elements are 

spaced equally peripherally of a central portion of 
the reflecting surface. 

5. The LED lamp according to claim 1 further compris- 
40 ing: 

a lens body disposed above the light emitting 
unit and attached to said reflecting frame to 
form an air layer between the light emitting unit 
45 and the lens body; and 

an air hole provided in at least one of the circuit 
substrate, reflecting frame and the lens body 
for communicating the air layer with an outside 
of the lamp. 

50 

6. The LED lamp according to claim 5, wherein said 
lens body has a light incident surface and a light exit 
surface, and at least one of the light incident and 
exit surfaces comprises a convex surface or fresnel 

55 surface 

7. The LED lamp according to claim 5, 

wherein said lens body has a light incident 
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surface and a light exit surface, 

wherein one of the light incident and exit sur- 
faces is composed of a convex surface or fresnel 
surface and another thereof is composed of a pla- 
nar surface, 5 

wherein the convex surface or fresnel surface 
is disposed to face the light emitting unit. 

8. The LED lamp according to any of claims 1 , 5, 6 or 

7, wherein said light emitting unit includes one or 10 
more light emitting diode elements and a transpar- 
ent or translucent resin material to seal the light 
emitting diode elements. 

9. The LED lamp according to any preceding claim, is 
wherein said light emitting unit includes a blue light 
emitting diode element, a resin body to seal the blue 
light emitting diode element and a fluorescent ma- 
terial of yttrium, aluminium, garnet (YAG), mixed in 

the resin material, in order to obtain a light emitting 20 
color of white. 

10. The LED lamp according to any preceding claim, 
wherein said light emitting unit includes a three kind 

of light emitting diode elements comprising red, 25 
green and blue colors and a resin body to seal the 
light emitting diode elements. 

11. The LED lamp according to any preceding claim, 
wherein a mirror surface or plating surface is pro- 30 
vided on said inner peripheral surface of the con- 
cave portion. 

12. The LED lamp according to any preceding claim, 
said circuit substrate and the reflecting frame are 35 
formed by a molded interconnect device to form a 
circuit and an electrode on a resin molding of a 
three-dimensional shape. 
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Figure 1 
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Figure 3 
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Figure 5 
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Figure 7 
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Figure 8 
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Figure 10 
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Figure 11A 
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Figure 11C 
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Figure 11D 
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Figure 12 
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